Cardiomyocyte apoptosis after cardioplegic ischemia: comparison to unprotected regional ischemia-reperfusion.
Cardiomyocyte apoptosis might contribute to left ventricular (LV) dysfunction following cardiac surgery. Magnetic resonance imaging is considered the most accurate method of determining LV function. We compared apoptosis (by terminal deoxynucleotidyl transferase-mediated dUTP nick end labeling, TUNEL, staining and detection of caspase 3 activation) and LV function after regional ischemia-reperfusion (I-R) and global cardioplegic ischemia. Pigs were randomized to undergo regional myocardial I-R for 20 + 20 min, global myocardial ischemia with cardiopulmonary bypass (CPB) for 40 min or CPB without ischemia (control), followed by 274 min of reperfusion. Compared with the control group, the number of TUNEL-positive cardiomyocytes was higher in the global ischemia group with CPB (0.024 ± 0.014%; p = 0.02) and further increased in areas of unprotected regional I-R (0.444 ± 0.562%; p = 0.003, vs. control). Myocytes with active caspase 3 were detected after global and regional ischemia. The global ejection fraction did not differ between CPB and regional I-R groups. The use of cardioplegia and CPB efficiently protects the heart from global I-R-induced cardiomyocyte apoptosis during open heart surgery.